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AMENDMENTS TO THE CLAIMS 

h (Canceled) 
.2. (Canceled) 

3. (Cuuently amended) A method of foiming a static random access memory 
device contact stud with an integral resistor, said method comprising the steps, of: 

a. providing a substrate having at least one contact area; 

b. foiming an msulating layer over said substrate, said insulating layer overlying and 
in contact with the contact area; 

0. forming a contact hole in said insulating layer to expose the contact area; 

d. providing a first conductive material into the contact hole to fomi a contact stud 
having an upper sur£ice and a lower sur&ce, the lower surface in circuit connection with 
the contact area; and 

e. foiming the integral resistor by disposing a thin r esistive mat e rial - fi lm l aver 
wifliin tiie contact hole on at least one of the contact stud upper surface and the contact 
Stud lower surface; 

wherein said integral resistor is in a: circuit series connection with said contact 
Stud between the contact area and an electrical node of said static random access m^ory 
device, the thin r esistive film m ^aial-laver located in a cross coupling between an Ml 
metal cross coi^liag node and a polysilicon gate node at either a contact-to-MI interface 
or a contact-to-polysilicon gate interface; 
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further comprising the step of limiting a width of the thin r esistive filmm ateriat 
layer to a width of the contact hole, 

4. (Cuirently amended) A method of forming a bipolar transistor contact 

stud with an integral resistor, said method conqzrising the steps of: 

a. providing a substrate having at least one contact area; 

b. forming an insulating layer over said substrate, said insulating layer overlying and 
in contact with the contact area; 

c. forming a contact hole in said insulating layer to expose the contact area; 

d providing a first conductive material into tiie contact hole to form a contact stud 
having an upper surface and a lower surface, the lower surface in circuit coimection with 
the contact area; and 

e. forming the integral resistor by disposing a resistive material layer within the 
contact hole on at least one of the conttact stud upper surface and the contact stud lower 
surface; 

wh^ein said integral resistor is in a circuit series connection with said contact 
stud between the contact area and an electrical node of said bipolar transistor, the integral 
resistcir has a resistance valxie of between about one Ohm and about ten Ohms, and 1hs 
integral resistor is in circuit series connection with said contact stud with a base, emitter 
or collector of the bipolar transistor. 
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5. (OrigiDal) The method ofdaim 4, wherein Ihe bipolar transistor is a 
on-insulator lateral diode, and the integral resistor and contact stud form a local resistor 
element in at least one of an anode, a cadiode or a gate. 

6. (Original) The method of claim 4, further comprising the step of placing a 
gate structure in parallel circuit connections to tiie local resistor element 

7. (Ciurently amended) A method offoxming an integral resistor and 
contact stud wiifain a contact hole within a semiconductor transistor drain structure, said 
method comprising the steps of: 

a. providing a substrate having at least one contact area; 

b. . fonning an insulating layer over said substrate, said insulating kyer overly^ 
in contact with the contact area; 

c. fonrdng a contact hole in said insulating layer to e;qx)se the contact area; 

d. providing a first conductive material into the contact hole to form a contact stud 
having an i^yper surface and a low^ sur&ce« the lower surface in circuit connectian ^th 
the contact area; 

6. forming the integral resistor by disposing a resistive material layer witbin the 
contact hole on at least one of the contact stud upper surG^ce and the contact stud lower 
surface; 

f . placing the integral resistor and contact stud in a circuit series connection with a 
gate, the resistor having a resistance value of between about one Ohm and about ten 
Ohms, wherein the drain has a composite resistance not equal to a source composite 
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resistaace and said integral resistor is in a cixcuit series connection with said contact stud 
between the contact area and an electrical node of said semiconductor]!:]!. 

8. (Original) The method of claim 7 \dierein the device is a MOSFET and the 
integral resistor and contact stud form a first local resistor, further comprising the steps 
of: 

fomung a second integral resistor and contact stud within a contact hole within a 
gate^ the second integral resistor having a resistance greater than about 10 Olmis; 

placing the second integral resistor and second contact stud in a circuit series 
connection with the first local resistor. 

9. (Original) The method of claim 8, further comprising &e step of coupling the 
gate to ground through the second integral resistor. 

10. (Previously presented) The method of claim 7, wherein the device is a 
MOSFET, further comprising the step of modulating current flow through the MOSFET 
by selective placement of a plurality of integral resistor and contact stud structures 
throughout the drain. 

1 1 . (Original) The method of claim 1 0 wherein the step of modulating current 
flow comprises the step of forming a plurality of contacts on a drain side of the 
MOSFET; 
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v^erein iJie stq) of forming the integral resistor aiid coi^^ 
forming an integral resistor and a contact stud structure within each of a group of the 
plurality of contacts in an interdigitated pattern, the pattern comprising an alternating 
distribution of contacts and integral resistor and contact stud structures. 

12. (Previously presented) A method of forming a SiOe transistor contact stud 
with an integral resistor^ said method comprising ttie steps of: 

a. providing a substrate having at least one contact area; 

b. forming an insulating layer over said substrate, said insulating layer overlying and 
in contact with the contact area; 

c. forming a contact hole in a base region or above an emitter in said insulating layer 
to expose the contact area; 

d. providing a first conductive material into the contact hole to form a contact stud 
having an upper surface and a lower suifaice, the lower sur&ce in circuit connection with 
the contact area; and 

e* forming the integral resistor by disposing a resistive material layer within the 
contact hole on at least one of the contact stud upper surface and the coxxtact stud lower 
surfoce; 

wherein said integral resistor is in a circuit series connection with said contact 
stud between the contact area and an electrical node of said SiGe transistor, and 

modulating current flow tibotough the transistor by selective placement of d 
plurality of the integral resistor and contact stud structures throughout the base region or 

BUR920030n?USl (rBU-lO-5799) ^ 6 

PAGE 7122'RCVDAT11/3/2005 2:45:46 PM [Eastern 



11/03/2005 15:45 FAI 440 391 5101 



DRIGGS EX AL 



@008 



above the emitter, thereby changing fhe effective base resistance when the plurality of 
integral resistor and contact stud structures are located in the base region. 

13. (Original) The method of claim 12 wherein the integral resistor has a 
resistance value of from about one to about ten Ohms. 

14. (Original) The method of claim 1 2 wherein the step of modulating current 
flow comprises the step of fanning a plurality of contacts in the base region; 

wherein the step of forming the integral resistor and contact stud comprises 
forming an integral resistor and a contact stud structure within each of a group of the 
plurality of contacts in an mterdigitated pattern, the pattern comprising an alternating 
distribution of contacts and integral resistor and contact stud structures. 

15. (Canceled) 

16. (Canceled) 

17. (Currently amended) The method of claim 12 wherein the step of 
modulating current flow comprises the step of selectively ploo e ing p lacing a plurality of 
integral resistor and contact smd structures above the emitter. 

1 8. (Currently amended) be -The m ethod of claim 1 7 wherein the step of modulating 
current flow comprises the step of forming a plurality of contacts above the emitter; 
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\^erem the step of fonning the integral resistor and contact stud comprises 
foiming an integral resistor and a contact stud structure within each of a group of the 
plurality of contacts in an interdigitated pattern, the patt^ comprising an alternating 
distribution of contacts and integral resistor and contact stud structures. 

1 9. (Previously presented) A method for hitegrating a local resistor 
element ^vith a semiconductor device contact, the local resistor dement haviog a 
resistance value of fix>m about one Ohm to about 100 Ohms, comprising the following 
steps: 

fomiing a contact on an interlevel dielectric; 

depositing a first thin resistor film on said inteilevel dielectric and said contact; 

ma^dng said contact where the local resistor is to be formet^ 

etching to remove the first resistor thin film; 

depositing a refractory metal film; 

depositing a cxjnductive metal; and 

polishing said interlevel dielectric sur&ce. 

20. (Original) The method of clahn 1 9» further comprising the following steps 
prior to the masking ^&p: 

oxidizing the first thin resistor film; 

depositing a second thin resistor fibn on the first thin resistor film; and 
oxidizing the second thin resistor film. 
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21. (Canceled) 

22. (Canceled) 

23. (Currently amended) A staticiandom access memoiy device having a 
contact stud vdib an integral resistor, comprising: 

a* a substrate having at least one contact area; 

b. an insulating layer formed over said substrate, said insulating layer overlying and 
in contact with the contact area; 

c. a contact hole formed in said insulating lay^ to expose the contact area; 

d. a contact stud disposed in the contact hole, said contact stud having an upper 
surface and a lower sur&ce, the lower surfoce in circuit connection with the contact area; 
and 

e. ffira^m.inlegral resistive nmtoriQl fikn l aver disposed within the contact hole on 
at least one of the contact stud upper surface and the contact stud lower surJ^ce^ \^4ierein 
said jbin.i^istive fihn l aver and said contact stud form a local resistor structure; wherein 
said local resistor structure is in a circuit series connection between the contact area and 
an electrical node of said static random access memory device, and the thin r esistive 
materifll - fi lm,layer is located in a cross coupling between an Ml metal cross coi^ling 
node and a polysilicon gate node at either a contact-to-MI interface or a contact-to- 
polysilicon gate inter&ce; and 

wherein the thin r esistive fikn laver ma t e rial f urther has a width no greater tlian 
the width of the contact hole. 
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24. (Previously presented) A bipolar transislxM: having a contact stud ^ 
integral resistor, comprising: 

a. a substrate having at least one contact area; 

b. an insulating layer formed over said substrate, said insulating layer overlying and 
in contact witii the contact area; 

c. a contact hole foimed in said insulating layer to expose the contact area; 

d a contact stud dii^osed in the contact hole, said contact stud having an upp^ 
surface and a lower surface, the lower sur&ce in circuit connection with the contact area; 
and 

e. an integral resistive ntaterial layer disposed within the contact hole on at least one 
of the contact stud irpper $ur£ice and Ae contact stud lower surface, wherein said 
resistive layer and said contact stud form a local resistor structure; 

wherein said local resistor structure is in a circuit series connection between the 
contact area and an electrical node of said bipolar transistor, the integral resistor has a 
resistance value of between about one Ohm and about ten Ohms, and the integral resistor 
is in circuit series connection with said contact stud with a base, emitter or collector of 
the bipolar transistor. 

25. (Original) The semiconductor device of claim 24, viierein the bipolar 
transistor is a silicon-on-insulator lateral diode, and the integral resistor and contact stud 
fonn a local resistor element in at least one of an anode, a cathode or a gate. 
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26. (Original) The semicondiK^tor device of claim 24, where^ 
in parallel circuit connection to the local resistor element. 

27. (Previously presented) A semiconductor device having a contact stud witti 
an integnd re^stor, comprising: 

a. a substrate having at least one contact area; 

b. an insulating layer formed over said substrate, said insulating layer overlying azid 
in contact with the contact area; 

c. a contact hole formed in said insulating layer to expose the contact area; 

d. a contact stud disposed in the contact hole, said contact stud having an iq>per 
surface and a lower sur&ce, the lower surface in circuit connection with the contact area; 
and 

e. an integral resistive material layer disposed within the contact hole on at least one 
of the contact stud upper surface and the contact stud lower surface, wherein said 
resistive layer and said contact stud form a local resistor structure; 

wherein said local resistor structure is in a circuit series connection between the 
contact area and an electrical node of said semiconductor device, 

wherein the local resistor structure and contact hole are formed within a transistor 
drain structure, the local resistor structure in a circuit series connection with a gate, the 
resistor having a resistance value of between about one Ohm and about ten Ohms, 

and whi^ein the drain has a composite resistance not equal to a source resistance. 
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28» (Original) The semiconductor device of claim 27 wherdn the device is a 
MOSFET and the local resistor structure fonns a first local resistor, further comprismg: 

a second integral resistor disposed on a second stud vothin a contact hole within a 
gate, the second integral resistor having a resistance greater than about 10 Ohms; and 

the second integral resistor and second contact stud further in a circuit series 
connection with the first local resistor. 

29- (Original) The semiconductor device of claim 28, i»*ieiein the gate is couple 
to ground through the second integral resistor. 

30. (Previously presented) TTie semiconductor device of claim 27 wherein the 
device is a MOSFET» fbrther comprising a plurality of integral resistor and contact stud 
structures, in which a placement of the plurality of integral resistor and contact stud 
structures relative to other contact structures placed within the drain modulates cunent 
flow through the MOSFET. 

31. (Original) ThesCTuconductordeviceofclaimBO, wherein a plurality of local 
resistor structures are located within the drain in an interdigitated pattem relative to the 
other contact structures, the pattem comprising an alternating distribution of other 
contacts and local resistor structures* 

3 2» (Previously presented) A SiGe transistor having a contact stud with an 
integral resistor, comprising: 

h 
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a. a substxate having at least one contact area; 

b. an insulating layer formed over said substrate, said insulating layer overlying and 
in contact with the contact are^ 

c. a contact hole formed in said insulating layer to expose the contact area, Ifae 
contact hole in a base region or above an emitter: 

d. a contact $tud disposed in the contact hole, said contact stud having an jsppex 
sur&ce and a lower sur&ce, the lower surface in circuit connection with the contact area; 
and 

e. an integral resistive material layer disposed within the contact hole on at least one 
of the contact stud upper surface and the contact stud lower surface, whoiein said 
resistive layer and said contact stud form a local resistor structure; 

\^erdn said local resistor structure is in a circuit series connection between the 
contact area and an electrical node of said SiGe transistor, 
wherein the placement of a plurality of integral resistor and contact stud structures 
relative to other contact structures placed within the base region or above the emitter 
modulates cuiient flow through the transistor, i^erein if the local resistor structure 
contact hole is in the base r^on then thereby changing an effective base resistance. 

33. (Original) The semiconductor device of claim 32, wherein the integral 
resistor has a resistance value of from about one to about ten Ohms. 

. 34, (Previously presented) The semiconductor device of claim 33, wherein the 
local resistor structure contact hole is in the.base region , further comprising a plurality of 
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local resistor structures located wLtiiin the base region in an inteidigitated pattern relative 
to the other contact structures, the pattern comprising an alternating distribution of other 
contacts and local resistor structures. 

35. (Canceled) 

36. (Canceled) 

37. (Previously presented) The semiconductor device of claim 32, wherein 
current flow through tiie transistor is modulated by selective placement of a plurality of 
local resistor structures above the emitter. 

38. (Original) The semiconductor device of claim 37 further comprising a 
plurality of contacts above the emitter, ^^iljerein a plurality of local resistor structures are 
formed, eadi within each of a group of the plurality of contacts in. an interdigitated 
pattern, the pattern contpiising an alternating distribution of contacts and local resistor 
structures* - 

39. (Currently amended) A semiconductor device int^ating a local resistor 
element having a resistance value of &om about one Ohm to about 100 Ohms, 
comprising: 

an interlevel dielectric substrate; 
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a gate structure foimed 'witfaiA the substrate having a source implant region and a 
drain implant region; 

a contact formed vvithin one of the source implant region and the drain implant 

region; 

a first ibhi resistor film deposited on the contact; 
a refractory metal fibn deposited on tilie Ihin resistor film; and 
a conductive metal dq)osited on the refiractory metal film; 
wherein the contact, the first thin resistor film, the refiactory metal film and the 
conductive metal define the local rogjotor r esistor e lement 

40. (Original) The semiconductor device of claim 39» further comprising a dopant 
implanted into said fhin film. 

4L (Currently amended) The method ofclaim 3, wherein the timLre^ 

mat e rial fi lm l ayer is a thin film -chosen fiom tlxe group consisting of a sputtered silicon 
material, a tunnel oxide, a tunnel nitride* a silicon-implanted oxide» a silicon-implanted 
nitride, and an amorphous polysilicon. 

42. (Currently amended) The method of claim 4 1 , wlierein the ftm 

resistive material fi lm layer is about 35 Angstroms thick and has a resistance value of no 
more than around SO Ohms. 
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43. (Cunently amended) The method of claim 41, vrfiereiii the ^ 
resistive filmffl^»iaHayer is about 50 AngstroDos thick and has a resistance value of 
between about 100 Ohms to about 500 Ohms. 

44. (Currently amended) Themethodof claim 41, wherein the Mn 
resistive fiimmate»atlayer is about 200 Angstroms thick. 

45. (Previously presented) The method of claim 4, herein the resistive 
material layer is a thin film chosen fiom the gcoiq) consisting of a sputtered silicon 
material, a tunnel oxide, a tunnel nitride, a silicon-irnplanted oxide, a silicon-implanted 
nitride, and an amorphous polysilicoiL 

46. (Previously presented) The method of claim 7, wh^in the resistive 
material layer is a fhin film chosen fiom the group consisting of a sputtered silicon 
material, a tunnel oxide, a tunnel nitride, a silicon-implanted oxide, a silicon-implanted 
nitride, and an amorphous polysilicon. 

47. (Previously presented) The method of claim 12, wherein the resistive 
material layer is a thin fihn chosen fix)m tiie group consisting of a sputtered silicon 
material, a tunnel oxide, a tunnel nitride, a silicon-implanted oxide, a silicon-implanted 
nitride, and an amotphouis polysilicon. 
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48. (Previously presented) The method of claim 47, wherein the re&isdve 
mat^al layer is about 35 Angstroms thick and has a resistance value of no more than 
around SO Ohms. 

49. (Previously presented) The method of claim 47, vdierein the resistive 
material layer is about 50 Angstroms thick and has a resistance value of between about 
1 00 Ohms to about 300 Ohms. 

50. (Previously presented) The method of claim 47, wherein the resistive 
material }&yer is about 200 Angstroms thick. 

5 1 . (Previously presented) The method of claim 1 9, wherein the resistive 
material layer is a thin fihn chosen &om the group consisting of a sputtered silicon 
material, a tunnel oxide, a tunnel nitride^ a silicon-implanted oxide, a silicon-implanted 
nitride, and an amorphous polysilicon. 

52. (Previously presented) The method of claim 5 1 , wherein the resistive 
material layer is about 35 Angstroms thick and has a resistance value of no more than 
around 50 Ohms. 

53. (Currentiy amended) The device of claim 23, wherein the ti^inresistive 
matoriQl fi lm.layer is a thin film rchosen from the groi^ consisting of a sputtered silicon 
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xnat^al, a tmmel oxide, a tunnel mtfide, a silicon-implarited oxide, a silicon-implanted 
nitride, and an amoiphous polysilicon. 

54. (Currently amended) The device of claim 53, v^ierein the thin.resistive 
materifli - fi hn l ayer is about 35 Angstioms ttiidc and has a resistance value of no more 
than around 50 Ohms. 

55. (Currently amended) lliedeviceof claim 53, wherein the ^mresistive 
material film l ayer is about 50 Angstroms thick and has a resistance value of between 
about 100 Ohms to about 500 Ohms. 

56. (Currently amended) The device of claim 53, \!<^erein the thin r esistive 
material fi lm l ayer is about 200 Angstroms thick. 

57. (Previously presented) The device of claim 24, wherein the resistive 
material layer is a thin filTn chosen firom the group consisting of a sputtered silicon 
material, a timnel oxide, a tunnel nitride, a silicon-implanted oxide, a silicon-implanted 
nitride, and an amorphous polysilicon. 

58. Obviously presented) The device of claim 27, wherein the resistive 
material layer is a thin film chosen fixon the group consisting of a sputtered silicon 
material, a tunnel oxide, a tunnel nitride, a silicon-implanted oxide, a siUoon-implanted 
nitride, and an amorphous polysilicoiL 
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59. (Previously presented) The device of claim 32, wherein the resistive 
material layer is a fhin film chosen from the group consisting of a sputtered silicon 
material, a tunnel oxide, a tunnel nitride, a silicon-implanted oxide, a silicon-implanted 
nitride^ and an amorphous polysilicon. 

60. (Previously presented) The device of claim 59, wherein the resistive 
material layer is about 35 Angstroms thick and has a resistance value of no more than 
around 50 Ohms. 

61 . (Previously presented) The device of claim 59, wherein the resistive 
material layer is about SO Angstroms thick and has a resistance value of between about 
100 Ohms to about 500 Ohms. 

62. CPreviously presented) Hie device of claim 59^ wherein the resistive 
material layer is about 200 Angstroms thick* 

63 . (Previously presented) The device of claim 39, wherein the resistive 
material layer is a thin filial chosen firom the group consisting of a sputtered silicon 
material, a tunnel oxide, a tunnel nitride, a silicon-implanted oxide^ a silicon-implanted 
nitride, and an amorphous polysilicon. 
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64« (Previously presented) The device of claim 63, wherein the resistive 
material layer is about 35 Angstroms thick and has a resistance value of no more than 
around SO Ohms. 
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